Abstract. We report on our statistical research of space-time correlated supernovae and CGRO-BATSE gamma-ray bursts (GRBs). There exists a significantly higher abundance of core-collapse supernovae among the correlated supernovae, but the subset of all correlated objects does not seem to be physically different from the whole set.
Introduction
The origin and source of gamma-ray bursts (GRBs) still remain a puzzle. This tremendous energy could be released on a short time scale during a collapse of a massive star in a supernova-like explosion. There are several pieces of observational evidence supporting the connection between GRBs and supernovae (SNe): some GRBs reveal an underlying SN in an optical afterglow light curve (e.g. GRB980326), sometimes supported by spectral and colour signatures (e.g. GRB030329 and SN2003dh), and there are a few objects with space-time coincidence (e.g. GRB980425 and SN1998bw).
We used the current CGRO-BATSE GRB catalogue (up to date version to April 2003) (BATSE) and combined data from Asiago Padova (Padova), Harvard (CFA) and Sternberg (SAI) catalogues of SNe.
Search for Space-Time Correlation
We developed a fast matching engine for matching databased data from two selected catalogues written in perl under Linux OS. We looked for space and time coincidences. A SN and a GRB make up a pair, if the position of the SN falls into the GRB errorbox. In the time domain, it is not theoretically clear what is the time delay between an eventual gamma-ray emission of a SN (which could be observed as a GRB) and its optical emission. We simplified our problem and divided SNe into type Ia SNe and core-collapse SNe. The time delays between the time of the explosion and the time of the maximum of the SN are assumed to be 0 ± 30 days for core-collapsed SNe and 20 ± 7 days for type Ia SNe for the purpose of our analysis (Petschek, 1996; MacFayeden, 1999; Vietri, 1998) ; the errors given denote the uncertainty in the width of the time interval.
Only a fraction of the SNe provide information on the date of the maximum, and also the type is not defined or at least doubtful for part of these objects. We use here a statistical approach and assume the time delay between the time of the maximum and the time of the discovery to be the median (−4 days) of all known time delays. We used the weighted average of all types and all time delays for SNe of unknown type. The uncertainty increases with increasing size of the time interval window.
We ended up with 92 possibly connected GRB/SN pairs (see Figure 1 ). Note that we do not know how many of these coincidences are real and how many just incidental.
We rotated coordinates of the SNe before matching with GRB to get rid of any possible GRB/SN correlation. So we get random pairs of GRB/SN for each rotation to compare with real match pairs. Surprisingly, there is a significantly larger fraction of core-collapse SNe among the possibly correlated pairs in the real match than in the random scheme (see Figures 2 and 3) .
Search for Correlations with Physical Properties
The number of all events and the number of the pairs is too small to allow for any significant conclusions. We suppose that not only a fraction of GRBs and SNe is space-time correlated, but also that this fraction is intrinsically physically different from the rest of the sample. We analyzed all available physical quantities of both 
